Engagement with stakeholders is an essential part of the research process. This is particularly the case for early autism research with infant cohorts and their families, where a range of ethical issues are pertinent. Here we report on a large survey of parents who have a child on the autism spectrum (n=1040) which specifically probed attitudes to early autism research. The large majority of parents showed positive attitudes overall, and these were associated with: greater access to services; higher service quality ratings; and higher rates of intellectual disability among their children. Parents valued the scientific goals of research but half of parents also reported that an intervention component would be an essential prerequisite for them to participate in research. If enrolled in a study, parents were positive about most commonly-used measures though less favourably disposed towards brain scans for children. They valued direct contact with the research team and openness in data sharing. We interpret our findings in terms of lessons for the early autism research community and for stakeholder engagement projects.
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Introduction
Autism spectrum disorder (hereafter 'autism') affects around 1% of the population worldwide (Elsabbagh et al., 2012) and has a dramatic impact both on those with the diagnosis and people around them. As well as entailing core challenges in social, communication and daily living (APA, 2013) , autism is associated with reduced quality of life (Magiati, Tay, & Howlin, 2014 ) which extends to family members (Hayes & Watson, 2013; Khanna et al., 2011) , low rates of employment (Roux et al., 2013) , and a series of comorbid mental health difficulties (Simonoff et al., 2013) . Autism is also linked with dramatically shortened life expectancies (Nordentoft et al., 2013) . While intellectual disability is present in about a third of cases (CDC, 2014) , associated difficulties and impairments affect cognitively able autistic people too. Thus the life experiences of people with autism are often characterised by poor understanding, untapped potential and wasted opportunity. In an effort to better understand the challenges faced by people on the autism spectrum, large amounts of research are funded and published every year . We believe this research may be better able to achieve its broad goals -of understanding the autistic experience and providing supports to maximise opportunity and choice for those with a diagnosis -if it can be more effectively grounded in engagement with the community (Pellicano & Stears, 2011) .
Direct engagement with autistic people and their supporters and family means that the goals of research, and the modes adopted to achieve those goals, better align with the needs of the community. This in turn helps to ensure that results inform not just scientific knowledge and theory but also policy and practice. Engagement with stakeholder groups also entails specific advantages for the academic community, and individual research teams. For example, understanding how parents of children with autism conceptualise the condition can help us to design study recruitment materials that more effectively communicate the purpose of a project. Knowing how participants expect to receive information from a research team can inform protocol design -for example in deciding whether to correspond by post, email, text message or via social media. These experiences can in turn be used to update overarching ethical guidelines for research. Recently a longitudinal cohort study funded in the UK was forced to close after recruitment targets were missed by a very large margin 1 .
Understanding of the barriers to participation experienced by potential participants is essential to prevent this occurring again. This knowledge can also help us to increase diversity in recruitment -for example, by engaging with more families having limited (George, Duran, & Norris, 2014) .
What is known already about attitudes to research among the autism community? Two reports published in the UK clearly show that there is some dissatisfaction in this community (incorporating autistic people, family members and practitioners from health, education and the third sector) about how the bulk of autism research funding is spent . While investment principally focuses on basic science questions concerning the causes (genetic and otherwise) and characteristics (clinical, cognitive, behavioural, neurological) of autism, unsurprisingly stakeholders lament the relative paucity of research on practical supports applicable to education, healthcare and community settings. This pattern is replicated in early autism research which tends to address causal and developmental questions at genetic, neurological, cognitive and behavioural levels (Bolte et al., 2013; Dawson, 2010; Zwaigenbaum, Thurm, Stone, Baranek, Bryson, Iverson, Kau, Klin, Lord, & Landa, 2007) , rather than to test short and long-term outcomes of early interventions, although the pattern is rapidly changing (Estes et al., 2015; Pickles et al., 2016; Rogers et al., 2014; Shire et al., 2016) .
Another phenomenon apparent from previous investigations of attitudes is that there can be large differences of opinion between sub-groups within the autism community. The One in A Hundred report reported diversity in rankings of priorities for research between autistic adults versus parents of children with autism. On a more specific topic, Kenny and colleagues (Kenny et al., 2015) provided empirical support for a pattern already evident in social media and elsewhere -that differences exist in the preferred language used to describe autism both between stakeholder categories and within groups.
On the other hand, the A Future Made Together report ) highlighted significant overlap between stakeholder groups in priorities for research, and this was replicated in our own comparison of attitudes to early autism research across Europe (Fletcher-Watson et al., 2016) .
In choosing to examine differences between stakeholder groups, and to attempt to derive consistent recommendations from diverse samples, one aspect that existing reports have not effectively probed is the degree of variation of opinion within a specific community sub-group.
In this investigation we address this by specifically analysing the responses of parents only, to a survey of attitudes to early autism research. We also relate variability in attitudes to other factors in an attempt to understand the personal experiences associated with different attitudes to research. This approach not only explores variability but also allows us to extract concrete recommendations for researchers in the field, and their ethical oversight bodies, parents of children with autism. Early autism research -specifically studies collecting data from infant participants known to be more likely (relative to the general population) to later receive an autism diagnosis (Fletcher-Watson et al., 2016; Jones, Gliga, Bedford, Charman, & Johnson, 2014) -is a research sub-field in particular need of effective stakeholder engagement. In fact, early autism research is not only subject to the issues highlighted above, such as the need to recruit and retain longitudinal cohorts and a dearth of intervention-focused projects (Bölte et al., 2013) , but it also entails specific ethical concerns (Fletcher-Watson et al., 2016; Yudell, Tabor, Dawson, Rossi, & Newschaffer, 2013; Zwaigenbaum, Thurm, Stone, Baranek, Bryson, Iverson, Kau, Klin, Lord, Landa, et al., 2007 
Recruitment Procedure
The survey was made available online and distributed by researchers affiliated to the [REMOVED FOR BLIND PEER REVIEW] network in eleven countries: Czech Republic;
Finland; France; Italy; Israel; Macedonia; Norway; Poland; Portugal; Spain; and the UK.
Recruitment routes were largely via parents' associations, advocacy groups for autistic adults, and professional bodies. In addition, the survey was advertised through a variety of social media and directed to the professional networks of the authors. In Italy and the UK, but in no other countries, recruitment included circulation of the survey to parents whose families had previously taken part in early autism research studies, either directly through a register of former participants or indirectly via social media associated with a research group. These countries contributed about 20% of the sample, but we have no information on how many of these participants might have had direct contact with an early autism study.
Analysis Methods
Responses were collected and compiled in a single English language database for analysis.
The design of the questions minimised the need for translation as respondents were asked to select from pre-set options in most cases. Where open-ended responses were permitted, Second, we describe preferences and expectations for parents enrolled in research using frequencies and graphic representations. The purpose of this section is not to contrast groups but to provide coherent recommendations to researchers based on community preferences. Finally, we directly compare parent preferences, represented by frequency counts, with a European common protocol of standardized and experimental measures for early autism research.
All analysis were performed in R, version 3.2.2, and graphs were produced using Microsoft Excel version 15.30.
Results

Sample Characteristics and Attitude to Early Autism Research
A total of 1040 parents from 11 different countries completed the online survey. The characteristics of the sample are presented in Table 1 . Parents reported largely positive attitudes when asked whether early autism research should be done, with 87.5% selecting Yes, definitely. These participants are referred to as the Positive attitude group (n = 910). To avoid a drastic imbalance in group sizes, which would impede interpretation of significance testing, the remaining categories: Yes, probably (9.5%); Probably not (0.7%); Definitely not (0.6%); Not sure (1.7%), were combined to create a Less Positive attitude group (n=130). There was a significant difference in the proportion of respondents in each attitude group by country, illustrated in Figure 1 . Less enthusiastic levels of support for early autism research were found in the UK, followed by Finland, Macedonia and the Czech Republic. When analysing based on Positive vs Negative attitude groups, the lowest levels of support were in Macedonia, UK, Norway and Spain (in that order).
[insert Table The overwhelming preponderance of positive attitude to a simple question about early autism research may mask subtle differences of opinion between participants on specific topics within the field. Figure 2 illustrates the extent to which parents agreed with selected statements derived from pre-survey focus groups. In some areas there is evidence of consensus among the parents' who responded to this survey -for example when asked about the importance of sharing information between researchers and participants, the large majority of parents indicated high levels of agreement (full data in supplementary Table S1 ).
However other statements, selected for illustration here, reveal a greater spread of opinion, for example when asking about the impact of 'at-risk' language, or about the meaning of an autism diagnosis (statements 3 and 5).
[insert Figure 2 ]
Attitudes and Factors: Age of Diagnosis
One factor which may play a role in defining attitudes to early autism research could be the family's experience during the diagnostic process. To capture this we calculated mean age of diagnosis of the child with autism, for groups defined by the reported age-range at which concerns were first raised. Most parents report concerns before the age of 2 years (55.1%), or before the age of 4 years (36.0%). Only a small proportion of the parents report that their first concerns were evident later than 4 years of age (8.9%). This contrasts with the fact that in every age-of-concern category mean age of diagnosis is close to or over 4 years old.
Additionally, in the large majority of cases parents report that they or another family member were the first to raise concerns (74.6%). An estimate of time from first concern to diagnostic 
Attitudes and Factors: Family Characteristics
Group comparisons of demographic and parent characteristics indicated that parents in the Less Positive group were less likely to report that their children had ID compared with the Positive attitude group. There were no differences between the two attitude groups in any other parent or child characteristics. A sub-sample (n=138) of parents reported that they either had an autism diagnosis or suspected that they were autistic. Direct comparison of this sub-group with the rest of the sample showed that parents self-identifying as autistic in this way were neither more nor less likely to declare positive attitudes to autism research than the rest of the sample (p=.48). Table 2 illustrates the frequency with which parents accessed various different kinds of education and health services, together with their mean ratings for those services. The
Attitudes and Factors: Access to Services
Positive attitude group reported accessing significantly more services and also gave significantly higher quality ratings for support services. There was also a near-significant group difference in ratings of intervention services, again with the Positive group rating these more highly. When analysing based on Positive vs Negative attitude groups, the difference in number of services accessed remained significant in the same direction. However, comparing these groups, quality ratings for support and intervention services did not differ (both p>.20), but quality ratings for education services differed significantly (Positive mean = 2.5; Negative mean = 1.9; t (574) = 1.91, p=.05).
To further explore the impact of receiving many versus few services on attitudes, we compared the group receiving services in the lowest quartile (0 services, n = 355) versus the top quartile (5 services or more, n = 296). A Fisher's exact test revealed that the group receiving fewest services was more likely to be Less Positive about research on early autism than the group receiving most services (OR = 0.43, CI = 0.25 -0.73, p < .001).
[insert In a specific survey item, parents were asked to indicate whether provision of an intervention component was essential for involvement in a research study. Almost 50% of the parents (516) indicated that intervention is an essential part of involvement, and 342 parents answered that intervention is not an essential part. Only 83 parents indicated that they would prefer studies not to have an intervention component.
The parents were also asked to rank what information is most important in making a decision about participating in an early autism research study: these data are presented in Figure 3 , ranking from 1 = most important to 7 = least important. These rankings demonstrate that the presence of an intervention component is ranked as less important in decision-making about research participation relative to more over-arching factors such as what the study involves for family members. Also high-ranking is the science behind the research, indicating that this parent sample is concerned about the academic status of research not just the impact for them personally. These results indicate that parents consider a number of factors to have value in decision-making about research participation.
[
insert figure 3]
It is possible that the relatively low ranking given to intervention in this item belies some differences between subgroups within the sample, and may be explained by variability in existing intervention and support access. Table 3 illustrates differences in the mean ranking of the importance of intervention as a factor influencing participation in research studies according to self-reported quality and quantity of services accessed by the families. These data show that the need for an intervention component in a research study is not highly influenced by existing service access. However there is a significant overlap between parents who consider intervention to be an essential research study component, and those who rate support services as high quality. This could indicate a general endorsement of the value of autism support services.
[insert Frequency counts (number and proportion selecting definitely yes or probably yes) for acceptability of each type of data are shown in Table 4 . These show that there is a general [ Table 4 here]
We also asked parents about preferred forms of contact initially and during a research study.
Parents selected all acceptable means of contact from a predefined list of communication modes. Frequency counts for each communication mode are shown in Figure 5a and Figure   5b . These indicate that participants value convenience (email communication) over the opportunity to have a discussion afforded by a personal meeting or phone call. In addition Table 5 provides information on where and how parents would prefer assessments to take place. These show that parents would prefer that assessments are face-to-face, and there is no clear preference for home, research lab or clinic visits.
[insert figure 5a & 5b and Table 5] The majority of parents (84.9%) further indicated that after data collection researchers should provide full disclosure of all child assessments 3 . Considerably fewer parents indicated that information should be passed on only when there is cause for concern, either to parents (17.8%) or to via the family doctor (8.1%). Only 0.3% of the participants selected Do not tell parents anything.
Discussion
This study aimed to capture data from a large, international, online survey of parents of children with autism in order to understand factors which shape attitudes to research, and the expectations of potential participants. The specific focus was on the sub-field of early autism research which frequently employs longitudinal methodologies, recruiting families having an autistic child and a baby in order to chart the development of the younger sibling. These studies amplify and extend the usual repertoire of ethical issues in research and therefore are important areas in which to gain insight into community opinion. In this analysis we focused on parents of children on the autism spectrum, aiming to extract practical recommendations for the research community who wish to recruit from and work with this group, and their children.
3 Due to a translation error with one of the response choices for this question, Finnish data were excluded from this analysis only positive, to actively negative, in order to avoid an even more dramatic disparity in group sizes. However when comparing positive and negative attitude groups, we were able to replicate the patterns of data in almost every case. One exception was when probing the relation between attitude and access to services but even here, while the individual item results were different, both analyses revealed an association between lower access to, and quality ratings of, services in less-favourable attitude groups.
Why were attitudes so positively skewed? This is doubtless partly a function of the fact that all of our sample self-selected to participate in this research project -albeit a far less intensive experience than most early autism research studies. Indeed, we cannot rule out the possibility that some participants may have been enrolled in an early autism study themselves. However, other factors might also have contributed to this pattern. A wider analysis of the same survey data demonstrates that people in the autism community endorse goals of this research including determining the genetic origins and earliest behavioural signs of autism. In the current, specific analysis of parent data, we report on the lengthy temporal gap between parents' first concerns about their child and their eventual diagnosis. It is not possible to speculate as to whether this gap is due to clinical waiting times or other factorssuch as parents being slow to approach clinical services. But regardless, the subjective experience of the parent seems to be that they suspected their child was autistic long before this was confirmed. It is easy to see from this perspective why attitudes to early autism research might be so widely supported by parents.
Despite the overwhelmingly positive stance of our respondents, it was still possible to determine a series of factors which were related to attitudes, including rated quality of services, and amount of services accessed. This relation indicates that those parents who have not had positive experiences with local autism services may view the research community through the same lens. This is disappointing, as one intention among researchers is to build evidence which can contribute to quality service delivery. If families are reluctant to engage with research, it will continue to be difficult to deliver empiricallysupported services.
In addition, we probed attitudes by asking participants to respond to a series of focus group statements. These reveal significant agreement between participants on issues relating to participation in research studies. The sample strongly endorses the importance of sharing information between researchers and participants, the need for responsivity to parents' changing attitudes during a longitudinal study. However, in other cases parents provide more variable responses. There were differences in opinion about the meaning of autism, as evidenced by variability in attitudes to the impact of a diagnosis, the importance of early diagnosis, and to use of 'at-risk' language, also found in our previous report on differences between stakeholder groups (Fletcher-Watson et al., 2017) . These findings are good news for researchers in the field. They suggest that although there are differences between parents on thoughts about autism, when considering the more specific issue of engagement with a research project there is greater consensus. This should mean that we can not only extract clear guidelines for our research practices, but we are also able successfully to capture variability within that community in our research.
Responses to other focus group statements suggest that some areas of concern in the academic community may not be reflected among parents. For example, the majority of parents were relatively neutral when asked about preference to work with clinicians rather than academics, and showed similar ambivalence over the question of whether an older child, already having an autism diagnosis, might be neglected in studies with infant siblings.
On the other hand, parents did tend to agree that taking part in a longitudinal study of early autism might influence parenting -highlighting the profound responsibility researchers have to their participating families even when active intervention is not included in the project.
Recommendations for researchers
Our data included a series of questions asking directly about research participation. From these we can extract specific recommendations for the field. It is clear that participant burden is a key factor when parents decide whether or not to enrol in research studies. Unfortunately these data cannot provide information about the upper limits of acceptable burden, but we can see that parents prefer email contact, perhaps because this mode of communication requires less time and effort than (for example) responding to a letter or engaging in a phone call. On the other hand, parents seem to find face-to-face data collection appointments preferable to phone interviews or data collection by post -and these are equally acceptable in home, university or hospital settings. We speculate that this is because parents prefer researchers and clinicians to get to know their children in person, and also because a personal appointment allows them to ask questions and get more information. Of course, a participant preference for email contact needs to be balanced against other factors including a requirement that any confidential information be shared via a secure route. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 F o r P e e r R e v i e w
Our survey reveals opinions on the topic of intervention which may seem at first glance to be conflicting. Whether research studies incorporate an intervention component is ranked 6 th out of seven statements about reasons to participate in the research project. On the other hand, when asked directly whether intervention was an essential prerequisite for participation in a project, about half of parents said yes. There are also high levels of agreement with a focus group statement on the same topic. We interpret these findings as an indication of the even greater importance of the personal impact of participation on the family. Researchers should also note that we did not ask explicitly about participation in randomised controlled trials.
Thus we do not know whether parents responding to this survey would participate in studies with an intervention component, if there was a chance that they would not themselves receive the intervention.
An unexpected finding was that the scientific basis of the research ranked highly in parents' list of priorities: second, above both impact on the parent and overall time commitment.
Again, this is positive news for the academic community as it suggests that stakeholders in autism research are responsive to messages about the need for rigorous science. This may alleviate concerns over aspects such as the ethics of randomised controlled trials, and the acceptability of studies which only yield impact over a long timeline and as part of a larger body of work. While eliminating technical jargon and engaging with stakeholders as equals is clearly essential for high quality research, this finding indicates that researchers should not shy away from placing their project into its scientific context and sharing this with participants. Such information may be persuasive at the point of recruitment and also contributes to wider goals regarding public understanding of science.
In terms of acceptable measures in a research context, these positively-disposed survey respondents were also receptive to the majority of data collection techniques listed in the survey. Our comparison between parents' expectations and the common research protocol used in the Eurosibs consortium (Table 4) (Sasson et al., 2013) , and in our sample most parents (79%) would find it acceptable to be assessed for autism characteristics in the context of early autism research.
Limitations and Next Steps
This study is limited by the potentially biased nature of the sample who, by definition, are already positively disposed towards research as evidenced by their participation in this survey. That said, taking part in an online survey is very different from participation in an ASD-siblings study and these data suggest a large pool of families who are positive even about this sort of intensive research process, and well-informed about the issues. These survey data can necessarily only provide a superficial overview of attitudes and should be followed-up with targeted recruitment of a more varied sample (e.g. parents of children diagnosed later in life; parents of autistic adults) more in-depth studies. In particular, we would welcome qualitative explorations of the experiences of families enrolled in sibling studies, and especially research which aims to determine the attitudes of children, with and without an autism diagnosis, who grew up as a part of these cohorts. In addition, some key ethical questions were not addressed in this study. For example, we did not draw attention to the fact that many of the infants enrolled in early autism studies are effectively screened and may, in intervention studies, be offered pre-emptive parent-mediated intervention, despite having no developmental difficulties. Such ethical questions should be presented to stakeholders in future studies.
Implications of the study
This work aims to explore within-group differences in parent attitudes to early autism research. The overwhelmingly positive disposition which was uncovered, while informative in itself, hampered this goal. However, individual research teams should pay attention to the nuances of these data, such as attitudes to the sharing of data between researchers and families, or the need for long-running studies to responsive to changing family needs. We hope that research teams will draw practical lessons from these findings and that research into the perspectives of stakeholder groups will be woven in to future studies in the field . 21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 What it will involve for my child 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
